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(54) SEMICONDUCTOR DEVICE AND MANUFACTURING METHOD THEREFOR 

(5 7) Abstract: 

PROBLEM TO BE SOLVED: To provide a double-gate FDMISFET, 
the source and drain of which can be formed easily. 
SOLUTION: The double-gate FDMISFET is provided with a 
substrate, on which a semiconductor layer 103 is partially formed, 
gate insulating films 105 formed on facing both side faces of the 
layer 103, gate electrodes 106 formed on the insulation films 105 
and composed of a metallic material. The FDMISFET is also 
provided with source and drain electrodes 107, which are formed on 
facing both side faces of the semiconductor layer 103. on which the 
gate insulating films 105 are not formed and form Schottky 
junctions with the semiconductor layer 3. 
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ator) aSSrffll^ifcp 1 a n a rSd o u b I e - g a 
teFD (Fully-depleted) SOI-MISFET«, 

mti)mni.zm\^^^tzib, ^^x^-jv^mm (ve r t i 

c a 1 ) icL;*5:F i n FET^jg {^fyjvmmf-VF 

ET) f)^mm^tix\^^^ m^^m mm^wmz ? e 

8 7 1 9#^ffi) . C:0«jtT-ttS i (Dm^& (F i 

n) ^tE:^(Dy—hX^^&ts:itX. Double- 
gat e FDM I S FETS:Jgfi£-r-5o Fin-FET 
W^a^SO— S i - F i n«Mfi>Mfcy— X/H 

fe^®7j^'«t5-Si:i^oTb^ ^. mtz. Doub I e 
-ga t eMI SFET*a©P«m^<i:LT. U^V^fiS 
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[0 0 0 8] 2^%g8<7)»*LtiS^]!ig^«*{i(T(CS2-ro 
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i - f i n 1 0 3 c75±ffi!C -> 'J 3 >^{tBg 1 0 4 Ti^'Jg^ 
$nTti-5). *Hn]-r-5>S i - f i n 1 0 3S.C/->iJ n> 

sitiM 10 4 (Dmmm<D^m±. isi.if-> u n >mtm. i 

0 4CD±®$rS3y-h«e»Kl 0 Sdt^fig^nTVv 

•So H^^Ml 0 5©SHIC^^;U^r— h^^l 0 

6}0^'j^fig$nTiis, nc*3. 1 0 itts so 
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^Uizu^. y-x/H^-r >^^^;i' • y-x/Fi^ 
■i >mm 1 0 7 ©v'g h+-s^^T?^fi^-r-5fcje), s 
oi(Dmm.i^mM'&m±T^^. mm. y-x/nu 
-f >Sr<aistn:fLT^-s. (.y-hmm. y- 

M I SFET^^fji^-C. 5 H^^-;/3^'7-^7t> 

^fztf). d>'-b(Dmm^7i^m<, mmma^m^mr^^fzt 

^ ® y u > v'^i* tc J; ^ 3 - > 5^ ^ ^)VM(Di^i\: * 

SO I SteSffl^iTVi^WT. e>3-;/h + 
-J*-&y — X/ H W >-C© U — i'WSiESteMtf^S, 

[0019] si-finio3 © jitc s i nm*^mm. 
^nx^^^fzH). ^M-^mis i - f i n 1 0 scDmm 

fzlifizm^^n. S i - f i n 1 0 3©JLSgP5J-H5^-v 
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T-S. S i ill 0 3©«®$rS< (3nmS*) mith 
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-> U n >^{t)^ 1 0 4 * 1 0 n mSSlt«-rs. ;*CVi 

•>U3>^^tM<i:S i Bi^R I Ej*<&fflUTX-;/ 
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SltfcC^i 1 5 nmmS.<DS i - f i n 1 0 3 ^MfSCT . 

[0 0 2 2] i)<CViT% 03 (a) , (b) \Z^t^O 
\Z. S i - f i n 1 0 3 0«H*2 nmgS^<K{tL 

xmm-^nis.\>^m{tm^mm.\^rzW:. p$ i 5 o nmg 

«®Po 1 y-S i ^1 1 1 ^it«t" CCDPo 1 y 
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-S i«l 1 1 CDgffijw?:*LTCMP$:fTt5T. ^(D^. 
m*¥fi{t-rs. «^ If— Ag^tifeiilC J: 0 U'JT. 
>r:>if L. Poly-Si<&RIE LT. 
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T^^5— y-h 1 1 1 ^m^T^m.. S I - f i n 1 0 

3 (75±CD U n >S{tM 10 4 *>*X ^ > ^;/X h .y /I- 
OSa^l^fct-, yS-y-M 1 ICOffiiJffifCS i Nil 

rnmmm:! 1 2*j^fi£T-5. s i - f i nwffiijsjcfcv- 

U 3 >^ftliSE 112 75«}KBK;^ns. 10 
[0 0 2 3] 04 (a) , (b) IZ^T^^ 

tC. 2 0 0 nmgScDTEOSM (SRB*fei^M) 1 1 3 

^mmvx. ys.-'^-hi i i«^®<&«^fc». c 

MP^fT^^liitCiDTEOSMl 1 3®«®<£5pa^t: 
UT> ys-y— hi 1 1 ®^®i&StiJ$-B-S„ 

[0 0 2 4] ;*:ViT:. 05 (a) . (b) IZ^-t^Z) 
{C. CDEffi^i^fflViT, po I y-S iSj&^e,7iS^^ 

5— y- hill *sj?Mfci^*L. y—hmi 1 4^ 

[0 0 2 5] A\Z. S i - f i n 1 0 3 cD^BtC'Jr— h 20 

fikwrn 10 5 ^m^-t^o i^^mo^ h ^ >s?x5'T?«y 

— X/h'W-f >^->3 h=^-^^(CT«ST' 

4 5 OrJiATT) J^^-r^WT. h?^i«t^4 5 or 

«*JM^!i««#:IM (Ta^OsM. T i O, )K, S i N 
(B a, S r ) T i O, , H f , Z r . L 
a,0, , GdjOj, C a F, , C a S n F, , 

CeOs . Yttria Stabilized Zirconia. AliO,. Z 
r S i O4 . H f S i O, , Gd, S i O5. 2 L a. O, 

• 3s io, , f^E) ^y—h^mm\zmmt^z.t.ffi 30 

h Affile tt^^';Wif5t (T i N, WN. 

— h?^JB£^{C8 0 0-1 0 0 O-CSSCDfgiSIgdt^aE 

-r s t . ^ h s^A^'^r-- h mmmf¥ izmm. l t 

[0 0 2 6] Z. ClT'tty- hiffeiftlKWI^i UTT a, 
M> ;<^';uy- ht**4<hUT;N*'J7;*^';i'T i NtA 1 

<Dm.mmm^m\'^tz.m^^m\z^r, m\^<mm.-)3m^ 40 

iffi'^-Si. J^CVi-r, 06 (a) , (b) JCS^fJz^iC. 
m?iWf— Vm 1 1 4IiEgPCDS i - f i n 1 0 3C0<BiJH 
^HFMaiC<fcoTSai$-a:y^c», 0. 7nmeK®-> 

^)zi>mtm womt^^zy-r-f . cv 

D^{Cj;SMff*>) 3 nmOTT a, Osl^SrHB^^J^fiKLT. 

"if-vmmmi 0 z,^mm.-r^. ->un>^{i:MtTa 

,O.IK<h75^'«)S$nfcy-hiffeiH^J^l 0 5WK<tlK^© 
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[0 0 2 7] Z.(Dd^-^i^>m^m^^t^:^^}i'^-hnM 
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jfloy-X/HU-Ofliffil 0 7TS5*tlfc««t (^t? 

;i/y-hii®i 0 eRucs i Nmmmmmi 12) ±tc 
^p^wr^kv'xhJKi 1 s^uvifyy^^iz^*) 

mf^l^fzW:^ l^i^X hIKl 1 5?£TXi7{CTEOS)Kl 
1 3RO^S i - f i n 1 0 3 ^mVim\ZX.>y^>if^.^ 

V. y-x/hU"r>?Si 1 6$jgfigT^. c^-e, ^ 

iJ'^l/y-hmffil 0 6R.O:s i Nflijfi^eigy^l l 2*«x 
•;/^>i^$tlfj:(.i^f^*fflViS^:i:Tr. S i NfliJM«eiib 
Mil 2RZ/S i - f i n 1 0 3 (Di!l®gP*tjiai-rsy 

-x/h*U"r>^i 1 6:o^eHS^W{cj^^sns. 

[0 0 2 9] ^LT, 08 (a) , (b) iz^-t^o 
iZ. U'v'X h 1 1 5*l^*bfc^. y— Xfe.ktitFU'l' 
>}tll6(*}tC. S I - f i n 1 0 3 tv-a ,y h^— S 
^T^y^yjl^ • y-X/hU-f >ltffil 0 7S:aJe)i2v* 

[0 0 3 0] ^i^';!/ • y— x/HW >«ffii 0 7<oj^ 

fflt/^TitrttCE r^P t ^<7)^SI$:Jii^6jA^;^:^. 
i-£4 5 0'C4y.T®MfiT>'U-y--r h'Sl6S:eci$1*-T, 
P t S i ^E r S i, ^©->'J-y--f H^^^'JI/SJ^fiRb, 

->3 h^— M^y— x/h'u-r >&?]^fit-rs. 

[0 0 3 1] y-X*3j;Z^ h l^-f >}^fiK^tiji^cr)L s 

I »jtyp-fexti^«T"«)-5o -Ti^ttj-s. mmfi&mmT 

EOS^cvDfiftSIL. y-x/h W>'t5J;rxy- 
h««i_hira>^S'i7 hiJ^-^l-^MTLb. ±«^«iBi6g 

m^iicumm) ^y'^T)vy-^>'>m\zxm^-r 

■5. 

[0 0 3 2] c:©j;^;^c«i^tc-rn«. ^.To^'^im 

^tm^n^. y-X/Hlz-f > (S i - f i n{B!l®) 

-^(D-i ^ ymx^m^^Witi^^mzts. o . u.^aymm^f- 

* yy;uy— hM I S FETJ;0fcSSig3&*^^(C 

fj:^. sfcy-x*}J:yJh*U"f >S'lt^t«)fc*©;aiai^ 

(®^l 0 0 O'CSS) 5:ff?S5i£i<S*^*^CV^«>TSS 
it75^^^lC;i-2), y — X/hU'r><£:;<5';KD->3 h 
^-J*-&T-J^fiKr^^c*, S O I ®»«#ai^«?£B)5Jh 
T-^-S. ^^y-X/hU-OSriSfita^t-C^-S. 

(^^'^uy-h. ;><.^'jL'y-x/hU"f » 

— 5^^" >ifa^^&ffllftijT^^= FD*^yS:©1?, 5-y.h* 
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[0 0 3 6] i>:tC. S i - f i n 2 0 3 O^S (#JB) 
(2nmgft) S?ftb (0S^ti-r) , i9^2 0 0 
nmga[roTEOSIi[2 0 2«:*«-rS. dCOTEOS 
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tCJ: 0 ->'J n >^Yt:M3 0 3 Sr^AL. S i - f i n 3 
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tt, ^2 0|^]!igJ^^iIsH||(7)X@^ffVi. 014 

(a), (h) iZm-r^^m4^mWi*^NMI SFET:fym 

[0 0 4 5] z.<Dj^-^f3.mmz-rtni. f^ionmrnm 

— V^ (f i ncr)^-v^'-JI/iL-T<£*3tlSgR4)-0ii5$) 
S i - f i ng-Xtf5'^>'r;PfiE*-e 

[0 0 4 6] (^4CD||]!ig?^ffi) 01 5, 01 6«. * 
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•rxg»r®0TS.'5o 015 (a) , 016 (a) ti, 

y- hfi;^ifii©w®0 (0i©A-A' :^mizmm) t 

015 (b) , 016 (b) tt, -y-FBSiSat^ 
ff;!i*i^ (0i®B-B' ■:f3^\zmm ®»f®0-c$. 
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1 5 0 nini@a<7)A 1 SrJtWT^. CMP^fflliTAl 
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xs^^-riswffis. 20 
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[0 2 21 f^7<DmmMm\zmt>^Mi sfetom 

xs^5^-rxgw®0, 

[0 2 3] m7 com^mmizmty^ui sFBT<D^m. 
xg>£^-rxs»fffi0. 
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